INTRODUCTION
============

Written and visual media, and dentists are the most common sources for receiving oral health information.[@b1-dent05_p0253],[@b2-dent05_p0253] Oral health attitudes and behaviour are also influenced by parents in early years of life[@b3-dent05_p0253],[@b4-dent05_p0253] and predict the actual oral health status.[@b5-dent05_p0253] Dental students, as the future providers of dental care, are expected to be a role model for their patients, family members and friends and ensure their awareness of oral health maintenance. Attitudes of dental students toward their own oral health affect their oral health habits and also have possible influence on the improvement of the oral health of their patients.[@b6-dent05_p0253],[@b7-dent05_p0253]

Hiroshima University Dental Behavioural Inventory (HU-DBI) was developed by Kawamura dealing mainly with oral health attitudes and behaviour of patients in tooth brushing.[@b8-dent05_p0253] It has first been administered in Japan and demonstrated to be a useful instrument in understanding the perceptions of patients and oral health behaviour. Then it has been used for evaluating the differences in oral health behaviours between dental students from different countries due to the curriculum dissimilarities of dental schools[@b9-dent05_p0253]--[@b11-dent05_p0253] and variety between the cultures.[@b11-dent05_p0253],[@b12-dent05_p0253] There are also several studies on gender differences.[@b13-dent05_p0253]--[@b20-dent05_p0253] Previous studies on dental students, which mostly majored on the comparison of the first and advanced years of education, showed that the final year dental students had significant improvements in oral hygiene practices, attitudes and behaviour.[@b11-dent05_p0253],[@b13-dent05_p0253],[@b20-dent05_p0253]--[@b22-dent05_p0253] As far as to our knowledge, there are very few studies comparing preclinical and clinical students with inconsistent results.[@b19-dent05_p0253],[@b23-dent05_p0253]

The aim of this study was to compare the differences in self-reported oral health attitudes and behaviour between preclinical and clinical dental students in Turkey using HU-DBI.

MATERIALS AND METHODS
=====================

The HU-DBI is a 20-item questionnaire in dichotomous response format (agree/disagree). The original HU-DBI questionnaire was written in Japanese. Turkish translation of the HU-DBI[@b20-dent05_p0253] and additional 7 items was used in this study ([Table 1](#t1-dent05_p0253){ref-type="table"}, items 21 to 27). The translation was discussed with two Turkish bilinguists. Back-translation was used during the translation process. After minor changes were made, data for testing the validity of self-rating scales were collected from a convenience sample of 26 bilinguists (mean age 36.23±6.83). Bilinguists were asked to answer each version of the questionnaire separately at different times (a week apart). The reliability of the translated version was measured using Cohen's Kappa. Kappa coefficient of the each 20 items was 1.0.

Three of 6 old public dental faculties (being in dental education more than 40 years), University of Marmara and Istanbul (both in Istanbul), and University of Gazi (in Ankara) were included in this study. The questionnaire was distributed among 1022 dental students from all five academic years from three dental faculties at the beginning of the academic year 2005--2006. On the day of survey, at the end of a lecture, the questionnaire was distributed among all students present in the class. The students were informed that the participation in this study was voluntary base. Students willing to complete the questionnaire remained in the class. The inclusion criteria were, *i*) to response all the questions of the inventory, *ii*) to state gender and date of birth.

First 3 years of dental education was preclinical and last 2 years were clinical years. Among 1022 dental students (667 preclinical and 355 clinical students), 842 (82%) (544 preclinical and 298 clinical students) were willing to participate (the response rate of the preclinical students was 82% and the clinical students was 84%) and 764 (75%) of them were included in the study. Out of 764 students, 486 (64%) were preclinical (89% of the responded preclinical students) and 278 (36%) were clinical (93% of the responded clinical students) students. Distribution of the students by the level of dental education, gender and mean age is shown in [Table 2](#t2-dent05_p0253){ref-type="table"}.

When calculating the HU-DBI scores; one point was given for each of agree responses to the items 4, 9, 11, 12, 16, 19 and one point was given for each of disagree response to the items 2, 6, 8, 10, 14, 15. Maximum HU-DBI score was 12. Higher scores signify better oral behaviour.[@b8-dent05_p0253]

Statistical analysis
--------------------

The SPSS version 15.0 was used for performing statistical analyses throughout the study. The Chi-square test was used for categorical data and Mann-Whitney U test for ordinal level data. Backward stepwise regression was carried out on the dependent variables (level of education and gender). Statistically significance was based on probability values of equal or less than 0.05.

RESULTS
=======

[Table 1](#t1-dent05_p0253){ref-type="table"} shows the items of the HU-DBI and [Table 3](#t3-dent05_p0253){ref-type="table"} shows the percentage distribution of the students with agree response by the level of education. Significant differences (P\<.01) were found for 18 of 27 items between the preclinical and the clinical students and described in detail under in following sections.

Oral health attitudes
---------------------

The preclinical students were more frequently worrying about colour of their teeth (39%) and gums (25%) compared to the clinical students (21% and 13%, respectively; P≤.001 and P\<.001, respectively). The proportion of the preclinical students who believed that having false teeth was inevitable (30%) was significantly higher than the clinical students (10%) (P\<.001). Moreover, 43% of the clinical students believed that there was no need to use a toothpaste, while significantly lower proportion of the preclinical students (28%) believed so (P\<.001). Although the preclinical students were significantly (P\<.001) more likely to believe that it was impossible to prevent gum disease with tooth brushing alone (70%), the percentage of agree response to this item (Item 14) among the clinical students was still high (51%).

Oral health behaviour
---------------------

The clinical students were more likely to brush their teeth carefully (76%) than the preclinical students (61%), (P\<.001). The clinical students were significantly (P\<.01) less likely to use a hard bristled toothbrush (15%) than the preclinical students (24%) and while 32% of the preclinical students brushed with strong strokes, 17% of the clinical students did so (P\<.001). Despite the significant increase in flossing behaviour during their dental education, only 19% of the preclinical and 31% of the clinical students used dental floss daily (P\<.001). Smoking behaviour was significantly (P\<.01) higher among the clinical students (33%) than the preclinical students (22%). From those who smoke cigarettes, 64% of the preclinical students and 85% of the clinical students smoked more than half pack per day (P\<.001). In addition, 88% of the preclinical and 99% of the clinical dental students who smoke had been smoking for more than one year (P\<.001).

Majority of the dental students brushed their teeth twice daily or more (74%), often checked their teeth after brushing (83%) and worried about having bad breath (76%) ([Table 3](#t3-dent05_p0253){ref-type="table"}).

Self-reported oral health and dental visits
-------------------------------------------

One fourth of the preclinical students reported gum bleeding while 13% of the clinical ones did so (P\<.001). Besides, almost half of the preclinical students, but (25%) of the clinical ones had never taken oral hygiene instructions professionally (P\<.001). The preclinical students were significantly (P\<.001) more often consulting a dentist when they only had a toothache (47%) than the clinical students (28%).

The percentage of the clinical students who were told by their dentists that they carried out accurate tooth brushing (51%) was significantly higher (P\<.001) than the preclinical students (33%).

Nevermore, 40% of the dental students put off going to the dentist until they had a toothache although they reported low dental anxiety (Item 1, 74%). Only a small percentage of the students had been told by their dentists that they brushed very well (Item 20, 40%).

Mean HU-DBI scores
------------------

The mean HU-DBI score of the clinical students (7.47±1.86) was significantly (P\<.001) higher than that of the preclinical students (6.00±1.86). The overall mean score of the students was 6.53±2.00 ([Table 4](#t4-dent05_p0253){ref-type="table"}).

Logistic regression
-------------------

[Table 5](#t5-dent05_p0253){ref-type="table"} shows the estimated coefficients and related statistics the logistic regression model that predicts the course of the origin. Interpretation of this analysis as follows: Preclinical students were more likely to brush with strong strokes, to use hard bristle toothbrush, to worry about the colour of their teeth, to think that they would have false teeth in future and daily brushing had no affect on their teeth and to seek dental care when the symptoms arise (items 3, 6, 8, 10, 14, 15, 17 and 18). Clinical dental students were more likely to receive good feedback about their brushing, to use dental floss, to clean their teeth without toothpaste and to smoke more than half pack per day (items 11, 20, 23 and 26).

DISCUSSION
==========

Informing the patients about the correct oral habits and raising their awareness on how to prevent oral diseases are important accountabilities of oral health providers. Since dental students are the health professionals of the future, they must adopt accurate oral health attitudes and behaviour in their school years for directing their patients properly. In the Turkish dental faculties, preventive dentistry and periodontology courses are given in the first semester of the third year of education and students come in contact with patients in the second semester of the third year. Since the questionnaire was distributed at the beginning of the academic years, only the students in their fourth and fifth year were designated as clinical students.

This is the first study among Turkish dental students comparing the oral health attitudes and behaviour in preclinical and clinical years. Although most of the previous results from different countries on dental students were only from a single dental faculty of a country[@b12-dent05_p0253],[@b19-dent05_p0253],[@b24-dent05_p0253] in the present study, we included 3 old dental faculties from 2 different cities and the large number of students enabled us to make some possible general interpretations about the results. The results showed that the majority of dental students care about their oral health. Nevermore, low rate of regular dental visit among dental students can be explained by the fact that restorative dentistry is more commonly provided than preventive dentistry in the Turkish governmental dental health policy.

In accordance with the study from Jordan;[@b23-dent05_p0253] the Turkish clinical students were also less often bothering by the colour of the gums, postponing going to the dentist until having a toothache, reporting gum bleeding after brushing, and more often brushing teeth twice daily or more than pre-clinical ones ([Table 3](#t3-dent05_p0253){ref-type="table"}). These improvements may due to the increasing experience of the students about oral health care by being in contact with patients in clinical environment. However, a study from India showed no significant differences between preclinical and clinical dental students.[@b19-dent05_p0253]

The questionnaire item 4 was to clear out the subjects' awareness about microbial dental plaque. But unexpectedly, clinical students who agreed with this item were at a lower percentage than preclinical students (19% and 22%, respectively). It was probably because this question might also be misinterpreted as whether their teeth were clean or not instead of being aware of plaque. In some studies, this item was excluded from the questionnaire totally,[@b23-dent05_p0253] or from calculation of the HU-DBI scores[@b9-dent05_p0253] because of interpretation problems. Interestingly, there was no significant difference between preclinical and clinical dental students regarding daily brushing habits. Overall percentage of twice daily or more brushing of dental students was in accordance with previous results from Turkey and Jordan[@b13-dent05_p0253],[@b23-dent05_p0253] but higher than Iranian ones.[@b7-dent05_p0253] Similar to the most of the previous studies,[@b13-dent05_p0253],[@b14-dent05_p0253],[@b17-dent05_p0253],[@b18-dent05_p0253],[@b23-dent05_p0253] dental floss users were also low among Turkish dental students.

Smoking affects whole oral and systemic health.[@b25-dent05_p0253]--[@b27-dent05_p0253] Dentists are important role models for their patients, and those using tobacco probably are less likely to counsel their patients to quite. In the present study, the rate of smoking was 26%. The prevalence of smoking in this study was in accordance with previous studies on Turkish dental students where low number of dental students included (22%).[@b13-dent05_p0253] A review on smoking habits of dental students from 19 country was revealed that the prevalence of smoking among dental students was lower than of the population.[@b28-dent05_p0253] In accordance with this, our result was lower than both general university students rate (42.5%--49.4%) and population smoking rate (33.4%).[@b29-dent05_p0253],[@b30-dent05_p0253] The brushing teeth each tooth carefully with child-sized, hard bristle toothbrush and with strong strokes was statistically more common in smokers than non-smokers (P\<.05). Moreover, the use of mouthwash was more prevalent among smokers. These may be because of worries about the staining effect of the smoking on teeth and about having malodour. Similar smoking rates were found among dental students in Bangladesh, Holland and Norway (22%, 24% and 24%, respectively).[@b28-dent05_p0253],[@b31-dent05_p0253] However, the present smoking rate was lower than dental students in Greece (47%), Serbia (43%), Hungary (34%), France (33%) and Italy (%33).[@b28-dent05_p0253],[@b31-dent05_p0253]

Previous cross-cultural studies using the HUDBI in university settings gave us objective data about oral health behaviours of the students. Komabayashi et al[@b11-dent05_p0253] noted that 18% of the British and 77% of the Chinese students were bothered by the colour of their gums and 72% of the British and 32% of the Chinese dental students were checking their teeth after brushing. In the present study, for the same items (Items 7 and 12), the percentages for the Turkish dental students were 21% and 83%, respectively. In another cross-national study, 25% of the Japanese and 45% of the Finnish dental students reported gum bleeding while toothbrushing[@b9-dent05_p0253] compared to the 21% of the students in our study.

The lectures on oral hygiene are given in the 3rd year of the education. It was expected that all of the clinical students should know how to brush, so as to instruct their patients. Nevermore, 25% of the clinical students still declared that they had never been taught professionally how to brush (Item 10). Maybe that's because the students might not regarded their educators as dental professionals because of having oral hygiene instructions in a lecture in the school but not in their personal dental visit.

The mean HU-DBI score of the clinical students was significantly higher the than the pre-clinical ones (7.47±1.86, and 6.00±1.86, respectively) ([Table 4](#t4-dent05_p0253){ref-type="table"}). In contrast to our result, the study from Indian dental students showed no difference between the clinical and the preclinical students regarding to their HU-DBI scores.[@b19-dent05_p0253] In both pre-clinical and clinical years, the scores of the Turkish dental students were higher than their Indian pairs. The total HU-DBI score of the Turkish dental students was 6.53±1.99. This was higher than Indian[@b19-dent05_p0253] (6.06±1.71) and Chinese[@b11-dent05_p0253] (5.07) dental students, but lower than British[@b11-dent05_p0253] (7.33), Greek[@b32-dent05_p0253] (6.86±1.83), and Japanese[@b32-dent05_p0253] (7.40±2.55) ones. In the limitations of the study population, Turkey seems to lie between Eastern and Western countries in oral health attitudes and behaviour.

CONCLUSIONS
===========

Turkish dental students had rather low oral health awareness in the beginning of their dental education. Oral health behaviour and attitudes improved significantly in the fourth and fifth years dental education. To serve as a good model for their patients, friends and family members the improvement should be much higher. To prove this, the preventive dentistry and periodontology courses should be started from the first year of dental education. Further clinical studies are needed for determining the correlation between the self-report and the intraoral clinical status of dental students.
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###### 

Questionnaire items of the HU-DBI. In the calculation of HU-DBI; (A): One point is given for each of these agree responses, (D): One point is given for each of these disagree responses.

  **Item No.**   **Item descriptions**
  -------------- ----------------------------------------------------------------------
  1              I don't worry much about visiting the dentist
  2              My gums tend to bleed when I brush my teeth (D)
  3              I worry about colour of my teeth
  4              I have noticed some white sticky deposits on my teeth (A)
  5              I use a child-sized toothbrush
  6              I think that I cannot help having false teeth when I am old (D)
  7              I am bothered by the colour of my gums
  8              I think my teeth are getting worse despite my daily brushing (D)
  9              I brush each of my teeth carefully (A)
  10             I have never been professionally taught how to brush (D)
  11             I think I can clean my teeth without using toothpaste (A)
  12             I often check my teeth in a mirror after brushing (A)
  13             I worry about having bad breath
  14             It is impossible to prevent gum disease with toothbrushing alone (D)
  15             I put off going to the dentist until I have a toothache (D)
  16             I have used a dye to see how clean my teeth are (A)
  17             I use a toothbrush which has hard bristles
  18             I don't feel I've brushed well unless I brush with strong strokes
  19             I feel I sometimes take too much time to brush my teeth (A)
  20             I have had my dentist tell me that I brush very well
  21             I am satisfied with the appearance of my teeth
  22             I brush my teeth twice daily or more
  23             I use dental floss on regular basis everyday
  24             I use mouthwash on regular basis
  25             I smoke cigarettes
  26             I smoke more than ½ pack per day
  27             I have been smoking for more than one year

###### 

Distribution of the students by academic year and gender.

  **Academic Year**   **No. of male students (%)**   **No. of female students (%)**   **Total no. of students (%)**   **Mean age±SD**
  ------------------- ------------------------------ -------------------------------- ------------------------------- -----------------
  1                   94 (56%)                       73 (44%)                         167 (21.8)                      19.75±0.98
  2                   73 (46%)                       87 (54%)                         160 (20.9)                      20.69±0.82
  3                   98 (62%)                       61 (38%)                         159 (20.8)                      21.95±1.95
  4                   106 (61%)                      68 (39%)                         174 (22.7)                      22.87±1.29
  5                   57 (55%)                       47 (45%)                         104 (13.6)                      24.13±1.38
  Total               428 (56%)                      336 (44%)                        764 (100%)                      21.71±1.98

SD: Standard deviation

###### 

Percentage of 'agree' response according to the level of education.

  **HU-DBI item No.**   **Preclinical**   **Clinical**   **Total**   **P-value[\*](#tfn2-dent05_p0253){ref-type="table-fn"}**
  --------------------- ----------------- -------------- ----------- ----------------------------------------------------------
  1                     74                74             74          NS
  2                     25                13             21          P\<.001
  3                     39                21             32          P\<.001
  4                     22                19             21          NS
  5                     14                14             14          NS
  6                     30                10             23          P\<.001
  7                     25                13             21          P\<.001
  8                     32                14             25          P\<.001
  9                     61                76             67          P\<.001
  10                    45                25             38          P\<.001
  11                    28                43             33          P\<.001
  12                    83                82             83          NS
  13                    77                73             76          NS
  14                    70                51             63          P\<.001
  15                    47                28             40          P\<.001
  16                    24                40             30          P\<.001
  17                    24                15             21          P\<.01
  18                    32                17             27          P\<.001
  19                    30                29             30          NS
  20                    33                51             40          P\<.001
  21                    57                61             58          NS
  22                    75                64             74          NS
  23                    19                31             23          P\<.001
  24                    14                18             15          NS
  25                    22                33             26          P\<.01
  26                    14                28             19          P\<.001
  27                    20                32             24          P\<.001

Chi-square test (P≤.05), NS: Not significant.

###### 

Comparison of the HU-DBI scores between preclinical and clinical students.

                 **Preclinical (Mean±SD)**   **Clinical (Mean±SD)**   **Total (Mean±SD)**   **P-value[\*](#tfn3-dent05_p0253){ref-type="table-fn"}**
  -------------- --------------------------- ------------------------ --------------------- ----------------------------------------------------------
  HU-DBI score   6.00±1.86                   7.47±1.86                6.53±1.99             \<.001[\*\*](#tfn4-dent05_p0253){ref-type="table-fn"}

Mann Whitney U test P≤.05 statistically significant.

Between preclinical and clinical students.

###### 

Results of the logistic regression analysis for the level of education.

  **No**     **Item descriptions**                                               **B**    **SE**   **Wald Chi-square**   **df**   **P**
  ---------- ------------------------------------------------------------------- -------- -------- --------------------- -------- -------
  3          I worry about colour of my teeth                                    0.621    0.203    9.392                 1        0.002
  6          I think that I cannot help having false teeth when I am old         1.031    0.248    17.341                1        0.000
  8          I think my teeth are getting worse despite my daily brushing        0.713    0.230    9.617                 1        0.002
  10         I have never been professionally taught how to brush                0.552    0.190    8.466                 1        0.004
  11         I think I can clean my teeth without using toothpaste               −0.545   0.187    8.527                 1        0.003
  14         It is impossible to prevent gum disease with toothbrushing alone    0.615    0.178    11.961                1        0.001
  15         I put off going to the dentist until I have a toothache             0.350    0.187    3.512                 1        0.041
  17         I use a toothbrush which has hard bristles                          0.611    0.243    6.350                 1        0.012
  18         I don't feel I've brushed well unless I brush with strong strokes   0.752    0.223    11.377                1        0.001
  20         I have had my dentist tell me that I brush very well                −0.453   0.179    6.372                 1        0.012
  23         I use dental floss on regular basis everyday                        −0.467   0.205    5.208                 1        0.022
  26         I smoke more than ½ pack per day                                    −1.286   0.229    31.497                1        0.000
  Constant                                                                       −4.787   1.044    21.047                1        0.000

Number of questions not included in this model (1, 4, 5, 12, 13, 19, 21, 22, 24) since no significant difference was found between preclinical and clinical students in the Chi-square test analysis.
